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Non-Final Rejection 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date 
of application for patent in the United States. 

2. Claims 1, 2, 5, 15, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sakakima et al (US 5,715,121). 

Claim 1,15, and 18 Sakakima et al shows a magnetoresistive element, which is 
to be used for a magnetic reproducing head for a magnetic reproducing apparatus, 
which includes: a magnetoresistive film in Fig. 1 including a magnetization pinned 
layer 3 (Fig. 1; column 3, lines 26-27), a magnetization free layer 1 (Column 3, lines 
23-24), and a nonmagnetic intermediate layer 2 (Fig. 1; column 3, line 19), a 
magnetization direction of the magnetization pinned layer substantially fixed in an 
external magnetic field, a magnetization direction of the magnetization free layer 
configured to change in the external magnetic field, the nonmagnetic intermediate 
layer formed between the magnetization pinned layer and the magnetization free layer 
and having a stacked structure )Fig. 2A) of a first non-metallic intermediate layer 21 /a 
metal intermediate layer 22/a second non-metallic intermediate layer 21 (Column 3, 
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lines 44-52 and column 4, lines 13-20); and a pair of electrodes 11 (Column 4, line 3) 
coupled to the magnetoresistive film and configured to provide a current in a direction 
substantially perpendicular to a surface of the magnetoresistive film. 

Claim 2, Sakakima et al shows that the metal intermediate layer has a 
thickness in a range of 0.5 nm to 20 nm (Column 7, lines 48-49). 

Claim 5, Sakakima et al shows that the metal intermediate layer contains Cu 
(Column 7, lines 48-50). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Sakakima et al in view of Saito et al (US 6,839,206). 

Sakakima et al does not show an antiferromagnetic layer formed in contact with 
the magnetization pinned layer. 

Saito et al shows an antiferromagnetic layer formed in contact with the 
magnetization pinned layer and teaches that the use of antiferromagnetic layer can 
prevent the magnetization direction of the pinned layer from being changed by an 
external magnetic field (Column 11, lines 5-11). It is also well known in the art that 
antiferromagnetic layer is commonly used in the art at the time the invention was 
made for pinning the pinned layer. One of ordinary skill in the art would have been 
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motivated to add the antiferromagnetic layer into Sakakima et aT device in order 
preventing the change of the magnetization direction of the pinned layer. 

Allowable Subject Matter 

4. Claims 3, 4, 7-13, 16, 17, 19, and 20 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

• With regard to claim 3, 16, and 19; as the closest reference on record, 
Sakakima et al (US 5m715,121) shows , Sakakima et al shows a 
magnetoresistive element, which is to be used for a magnetic reproducing head 
for a magnetic reproducing apparatus, which includes: a magnetoresistive film 
including a magnetization pinned layer, a magnetization free layer, and a 
nonmagnetic intermediate layer, the nonmagnetic intermediate layer formed 
between the magnetization pinned layer and the magnetization free layer and 
having a stacked structure of a first non-metallic intermediate layer /a metal 
intermediate layer /a second non-metallic intermediate layer; and a pair of 
electrodes coupled to the magnetoresistive film and configured to provide a 
current in a direction substantially perpendicular to a surface of the 
magnetoresistive film; but fails to show a first interface metal layer formed 
between the magnetization free layer and the first non-metallic intermediate 
layer. 

• With regard to claim 4, 17, and 20; as the closest reference on record, 
Sakakima et al (US 5m715,121) shows , Sakakima et al shows a 
magnetoresistive element, which is to be used for a magnetic reproducing head 
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for a magnetic reproducing apparatus, which includes: a magnetoresistive film 
including a magnetization pinned layer, a magnetization free layer, and a 
nonmagnetic intermediate layer, the nonmagnetic intermediate layer formed 
between the magnetization pinned layer and the magnetization free layer and 
having a stacked structure of a first non-metallic intermediate layer /a metal 
intermediate layer /a second non-metallic intermediate layer; and a pair of 
electrodes coupled to the magnetoresistive film and configured to provide a 
current in a direction substantially perpendicular to a surface of the 
magnetoresistive film; but fails to show a second interface metal layer formed 
between the magnetization pinned layer and the second non-metallic 
intermediate layer. 

• With regard to claim 8; as the closest reference on record, Sakakima et al (US 
5m715,121) shows , Sakakima et al shows a magnetoresistive element, which is 
to be used for a magnetic reproducing head for a magnetic reproducing 
apparatus, which includes: a magnetoresistive film including a magnetization 
pinned layer, a magnetization free layer, and a nonmagnetic intermediate layer, 
the nonmagnetic intermediate layer formed between the magnetization pinned 
layer and the magnetization free layer and having a stacked structure of a first 
non-metallic intermediate layer /a metal intermediate layer /a second non- 
metallic intermediate layer; and a pair of electrodes coupled to the 
magnetoresistive film and configured to provide a current in a direction 
substantially perpendicular to a surface of the magnetoresistive film; but fails 
to show that the first and second non-metallic intermediate layers has a 
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structure in which a columnar conductive phase is formed in an insulating 
phase formed of an oxide, an oxynitride or a nitride. 
• Applicant asserts: the present invention is to provide a magnetoresistive 
element of a high sensitivity adaptable to the high magnetic recording density 
required in the future, which has a low interlayer coupling field and a high 
breakdown voltage while maintaining appropriate resistance and a high MR 
ratio, a magnetic head using the particular magnetoresistive element and a 
magnetic reproducing apparatus using the particular magnetic head. 

Conclusion 

5. The prior art made of record in PTO-892 Form and not relied upon is 
considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tianjie Chen whose telephone number is 571-272- 
7570. The examiner can normally be reached on 8:00-4:30, Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hoa Nguyen can be reached on 571-272-7579. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




